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Evaluation of Innovation Efficiency of Innovative Provinces
Using Two-Stage Super-Efficiency SBM-DEA Model
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Abstract; Using a two-stage super-efficiency SBM-DEA model, the innovation efficiency of ten major innova-
tive provinces from 2015 to 2022 is measured, the Malmquist index method and coupling coordination degree
model are used to analyze the dynamic trend of innovation efficiency and the coordination of two-stage innova-
tion efficiency in each province, and to explore the efficiency growth paths of various provinces based on two-
stage efficiency characteristics and distribution characteristics. The results show that Guangdong Province,
Jiangsu Province and Fujian Province had achieved DEA efficiency in both two-stage innovation efficiency and
overall innovation efficiency, the innovation efficiency in the commercial transformation stage of most innova-
tive provinces was higher than that in the technology research and development stage, but the TFP in the com-
mercial transformation stage of each innovative province was lower than that in the technology research and de-
velopment stage, the overall development coordination of the two-stage of each innovative province was rela-
tively poor, and the efficiency improvement paths of most provinces tended to focus on the increase of technol-
ogy research and development efficiency.
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Tab.1 Innovation efficiency in technology research and development stage of innovative provinces from 2015 to 2022
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ah 2015 4F 2016 4F 2017 4F 2018 4F 2019 4F 2020 4F 2021 4F 2022 4F F1

DN 1.263 1.132 1.163 1.119 1.142 1.100 1.094 1.156 1.146
RN 1. 020 0.612 0.548 0.492 0.492 0.519 0.498 0.516 0.587
g 0.558 0.543 0. 487 0.479 0.488 0.579 0.535 0.517 0.523
by 1. 000 1.048 1. 000 1. 000 1. 000 1. 000 1. 000 1.064 1.014
1 7 0.592 0.576 0.533 0.509 0.563 0. 801 1.073 1.073 0.715
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biiNEd] 1.038 1. 043 1. 061 1. 049 0.701 0.618 0.548 0.691 0. 844
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5] 0. 364 0.470 0.329 0.294 0.337 0.438 0. 370 0. 409 0.376
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Tab. 2 Innovation efficiency in commercial transformation stage of innovative provinces from 2015 to 2022

E,

Ll 2015 4F 2016 4F 2017 4F 2018 4F  20194F 2020 4F 2021 4F 2022 4F

VL3 1. 039 0.703 1. 003 1.018 1.043 1. 202 1.175 1.219 1. 050

WL 1.519 1. 645 1.721 1.324 1.224 1.162 1. 230 1. 200 1.378
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Tab.3 Comparison of two-stage innovation efficiency and TFP of innovative provinces
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